Abstract-To research data of soil organic carbon content and Soil microbial biomass carbon of different tillage, the results show that less tillage measures could significantly increase the active soil organic carbon content and Soil microbial biomass carbon. In addition, the contribution to increase organic carbon and microbial biomass carbon is much higher under the straw return treatment than no straw return. Dynamic change of microbial biomass carbon in each tillage treatment is in 4-7 months, have the same trend, but in August and September showed the opposite trend compared plowing tillage with rotary tillage and zero tillage Keywords-different tillage; soil organic carbon; microbial biomass carbon.
I. INTRODUCTION
Changes in soil organic matter is more uncertain due to changes in farm management practices, especially in long-term changes. Therefore, under different soi l organic matter content, soil texture, type and amount of fertilizer, crop rotations and crop production levels, different researchers often draw controversial conclusions.
Studies have shown that, compared with conventional tillage, Zero tillage and Minimum tillage can significantly improve soil organic matter content. The reason for this situation is the input of soil active carbon increases, the loss of carbon reduction, that means an increase in soil carbon pooling, CO2 emission reduction. Meanwhile Zero tillage and Minimum tillage can reduces soil erosion and soil organic matter. Beare et al (1993) considers Zero tillage and Minimum tillage can promote growth of mycorrhizal fungi and fungi, at the same time, significantly increased soil microbial biomass and microbial species which can be fixed more unstable carbon accumulation, reduce the loss caused by mineralization; also conducive to the formation of large aggregates body. [1] Microbial utilization of organic carbon is a important characteristics which reflect the quality of the soil, the higher the efficiency, the less energy which required to maintain the same microbial, indicating the soil environment conducive to microbial growth, relatively high quality [2] . microbial biomass carbon is not only an important part, but also the driving force of the soil carbon cycle [3] .
But studies also have shown that Zero tillage and Minimum tillage is not significant to improve soil carbon storage. Freixo et al (2002) found that, after 13 years of farming trials under conventional tillage, topsoil organic carbon of 0 ~ 5 cm reduced by 60%, while Zero tillage conditions reduce 43%; There was no significant difference [4, 5] between the two farming methods in soil organic carbon under 5cm soil. Doran et al (1998) study showed that in wheat / fallow mode, zero tillage also lead to loss of topsoil carbon, that only by increasing cropping index and decrease the frequency of fallow, increasing the soil organic carbon inputs to soil, to reduce the loss rate of organic matter, or even increase it [6, 7, 8] . In this study, we study the change and transformation of soil carbon and microbial biomass carbon in long-term positioning experiments under different tillage systems to explore the effect on soil carbon of conservation tillage.
II. MATERIALS AND METHODS

A. Experimental zone overview
Testing ground in Taolin village Xing Shou town of Changping District, Beijing, the region belongs to the plains, semi-arid temperate continental monsoon climate, with four distinct seasons throughout the year; region's annual average temperature of 11.8 ℃; annual average rainfall of 579.1 mm; The soil of pilot area is soil with fertility, good soil physical properties, the overall loose, good storage performance, strong water retention capacity.
B. Experimental treatment
Experimental treatments show in Tab.I
International Conference on Circuits and Systems (CAS 2015) Sampling method: Collect sample with Soil auger in 0-10 cm ,10-20 cm soil, for each treatment were randomly selected three replicates of five points, taking a mixed sample. After the samples were dried, over 0.25 mm sieve spare.
External heating potassium dichromate volumetric method for the determination of organic carbon, Microbial biomass carbon using a modified chloroform fumigation [9] .
Statistics and analysis. Data using SPSS11.0 statistical software and Microsoft Excel 2000, using SPSS11.0 statistical software for data analysis of variance, with the method of least significant difference (LSD) for multiple comparison. Table 2 shows: For 0-5 cm soil layer, there are significant differences between X and F1, F2, M, however, no significant difference between the F2, F1 and M, which shows in 0-5cm soil, spin tillage greatest impact on soil organic carbon. This is because all of rotary tillage which break the straw to the soil and mix it, so the rotary tillage treatment contains a lot of straw in 0-10cm soil, when the straw decompose, organic carbon content will increase. Although there are a lot of straw on ground under Zero tillage treatment (M), but only covers the ground, and not mixed with the soil and so the organic carbon content of the 0-5cm soil layer is not much. There is no significant difference on soil organic carbon content in the 0-5cm soil with straw returning or not undre Conventional tillage treatment. This is due to the plowing depth is 20cm, on the one hand straw have been overturned lower and in the surface layer is relatively small, on the other hand, due to the great disturbance of soil, increasing the surface soil aeration, so that organic matter mineralization rate increases, reducing the accumulation of organic carbon in the surface layer. Thus, different tillage practices on soil organic carbon on the surface is different.
III. RESULTS AND ANALYSIS
A. Soil organic carbon
For 5-10cm soil layer, there are significant differences between F2 and M, the difference between F2 and other treatments is not significant, between M and other treatments, the differences were not significant too. Because F2 processing has broken stalks and mixed with soil in 0-20cm soil layer, so there were crushed stalks in the 0-20cm soil, which helps increase the organic carbon content, M processing is pushed straw aside while sowing, straw exist on the surface, in the soil of 5-10cm, the amount of straw in M processing is less than F2, so the the difference of organic matter content between M and F2 is significant.
In 10 -20cm soil layer, there is a significant difference between F1 and F2, M, the difference between F2, M, X is not significant. For M and X tillage practices, due to the soil disturbance is very small, so there is no significant difference in organic carbon content between them, and F2 has the same amount of straw return with M, X, and plowed to a depth of 20cm, so the organic carbon content has an average trend in 0-20cm soil, so there was no significant difference between F2, M, X in 10-20cm.
In 20-30cm soil layer, the difference between the treatment is not significant , because the plough layer is generally 0-20cm, and under 20cm, there is almost no disturbance, so a variety of tillage measures in 20-30cm soil layer has little effect, so the soil organic carbon is relatively stable.
X and M treatment compared to F1, F2 treatmen, soil organic carbon content reduced with increasing of soil depth; This is because X, M treatments has a minimal soil disturbance, so the organic carbon content is basically a natural distribution with top-down dwindling, this is similar to previous studies. Zero tillage can protect the soil structure, reducing the decomposition of organic matter, and increased soil permeability, promoting the decomposition of organic matter, so at 0-5 cm soil layer, the soil organic carbon content of zero tillage treatment is high. In 5-10cm soil layer, plowing the straw and other organic matter into the soil, increasing the organic carbon content of the soil. Thus, violently disturbed soil applied more important impact on treatments Tillage and straw return methods
F1
after harvest, orn stalks take out of the field, plowing after the first spin, and then seeding and harrowing (plowing depth 20cm)
F2
Crushed corn stalks and return after harvest, plowing after the first spin, and then seeding and harrowing (plowing depth 20cm) X Crushed corn stalks and return after harvest, with a rotary tiller for secondary crushing and spin (Rotary deep 10cm) M Upright stalks natural distribution in farmland, using no-till planter crushed straw, planting, fertilizing and repression at the same time soil organic carbon than organic matter return under farming measures.
B. Soil microbial biomass carbon
To understand the impact on soil properties of various tillage practices, soil microbial biomass carbon were monitored and obtained microbial biomass carbon data from April 28 to July 28 under various farming methods, The results are shown in Table III . See the results of these four months, the soil microbial biomass carbon were no significant differences between F1 and F2, M and X is same, but there is significant difference between M, X and F1. This suggests that different tillage methods, have a greater impact on soil microbial. Compared with conventional tillage methods (F1) rotary tillage (X) and zero tillage (M) with smaller soil disturbance can significantly improve the microbial biomass. This may be due to although plow can increased ventilation capacity of the soil, but the attendant was a large loss of soil moisture which produced a great inhibition on soil microbial growth and leading a lower soil microbial biomass carbon than X and M treatments; Correspondingly, the effect of rotary and zero tillage on soil disturbance is small, thus protecting the microbes living environment more suitable for microbial growth.
The experimental results show that the wheat corn cropping area of North China, straw will help improve the microbial carbon content in the topsoil; and Zero tillage and Minimum tillage help to improve the content of the soil microbial carbon in the topsoil, tillage reduces soil microbial biomass carbon in the topsoil. Dynamic change of microbial biomass carbon in each tillage treatment is in 4-7 months, have the same trend, but in August and September showed the opposite trend compared plowing tillage with rotary tillage and zero tillage, Figure1. In April, the rapid growth of wheat roots, moderate temperatures is conducive to microbial activity, so microbial biomass carbon have reached a higher peak in each treatment, and there is not significant difference between F1, F2, and X, M. no-till, zero tillage is highest 343.21 mg kg-1, straw return is higher than no straw return treatments. This may be due to the straw return can provide a carbon source for microbial growth and to stimulate the growth of microorganisms.
In late May, microbial biomass carbon were declined in all three treatments except F1, this may be because the growth of wheat is peaked and into the filling stage, a significant increase in the demand for nitrogen, forming nitrogen dispute situation in plants and microorganisms, and thus inhibit microbial growth, which compared to the end of April, microbial biomass carbon decreased significantly.
At the end of June, there is a significant reduction of microbial biomass carbon in each treatment, this may be because, on the one hand the wheat has been harvested in mid-June, at the end of June, temperatures is higher, wheat stubble begins to decompose, requires a lot of nitrogen; on the other hand corn just beginning to grow, need more soil nutrients especially nitrogen, microbial compete resources with plant, therefore, although the soil temperature reaches the value of a suitable microbial growth, but in the absence of sufficient resources, microbial growth was inhibited, resulting in a microbial growth trough.
In the end of July, microbial biomass carbon of each treatment was increased. This may be because in this time, the soil temperature is higher, the maize growth is peak, increased root exudates provides the resources for microbial growth, on the other hand wheat straw decomposition gradually increase, which provided resources for the soil microorganisms growth, in such ideal situation with good resources and temperature, the soil microorganism grow rapidly.
In the end of August, different tillage showed a completely different trend. F1 microbial biomass carbon decreased rapidly, F2 treatment microbial biomass carbon remained stable, microbial biomass carbon of X and M treatment were significantly increased, especially X deal, reached 447.14 mg kg-1. This may be related to the temperature of the soil, because in the end of August, high temperatures resulting in high temperatures within the soil, the microorganism in the case of too high temperature and too low will loss activity and inhibit microorganisms growth. Tillage measures disturbance on soil is large and increase the porosity of plow layer soil, so soil water and heat conditions so greatly affected by the outside world; rotary tillage and zero tillage disturbance is very small in soil , so the soil affected by the outside world is relatively small, so in the end of August, although the temperature is high, but has little effect on the temperature of the soil, and maintained a more suitable soil microbial growth temperature within the interior, this resulting in higher microbial biomass carbon content.
In the end of September, microbial biomass carbon between different treatment also showed the opposite trend, which may also related to soil aeration and temperature. It can be seen from the figure, at the end of September, F1 and F2 treatments microbial biomass carbon were improved, and M and X were all decreased, and four processing microbial biomass carbon achieve a more consistent level. This may be because in the end of September, as the temperature decreases, microbial activity gradually reduced, reaches a more balanced state, the impact of different tillage on microbial factors also weakened, and therefore, the performance of different tillage microbial biomass carbon gradually return to substantially the same level.
IV. CONCLUSIONS
X and M treatment compared to tillage treatment, soil organic carbon content reduced with soil depth increasing; this is because these two measures soil disturbance is minimum, so the organic carbon content is basically a gradual reduction of natural distribution, thisn is similar to previous studies. And zero tillage can protect the soil structure, reducing the decomposition of organic matter, but tillage increased soil permeability, promoting the decomposition of organic matter, so at 0-5 cm soil layer, the soil organic carbon content of zero tillage treatment is high. In 5-10cm soil layer, plowing can take straw and other organic matter into the soil, increas the soil organic carbon content. Thus, farming measures applied impact on soil organic carbon not only due to take organic matter into soil, more importantly, due to disturb soil violently.
The experimental results show that the wheat corn cropping area of North China, straw will help improve the microbial carbon content in the topsoil; and Zero tillage and Minimum tillage help to improve the content of the soil microbial carbon in the topsoil, tillage reduces soil microbial biomass carbon in the topsoil. Dynamic change of microbial biomass carbon in each tillage treatment is in 4-7 months, have the same trend, but in August and September showed the opposite trend compared plowing tillage with rotary tillage and zero tillage.
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